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rooon This invention relates to cellular nuclear receptors and their uses.. 

0002 A large family ol nuclear receptors which confer cells with responsiveness to molecules such as retinoid acd. 
vitamin D. steroid hormones and thyroid hormones has been identified. Extensive studies have shown that the members 
d thTsupertamlly of nuclear receptors activate and/or repress gene transcription through d.rec. b.nd.ng to d.scre e 
latino elements termed "hormone response elements" (HRE). It has been shown that these HRE's compnse repeats 
eJ^-TpXL* hexanucleoude DNA motifs. The specificity o, the HRPs «' 
and spacing between, hallsites (i.e. half a palindromic sequence)(Umenesono K.. era/, 1991 Cell 6S, 1255-1266). 
S^SSSdn; binding i mediated by a strongry-conserved DNA binding domain, conta,n,ng two z.nc ,ng en, 
whteh is conserved among all thus discovered nuclear receptors. Three amino acids at the C-term.nal base of the f rs 
Sc fingerTknown as the T-box") are important for the recognition ol the half site nucleot.de sequence. Members of 
me nSar receptor superfamily have been classified into different groups on the basis of the am,no acd sequence 

mol!n*H\ mTmbers of the nuclear receptor superlamily also contain a hypervariable N-terminal domain and a ligand- 
bindino domain containing some "patches" of conserved sequence. One ol these is called the "T,-doma.n 
fcSS ^ecu^eT which are thought to be nuclear receptors, as they are structurally related to characterised recep- 
t [ £f but 1o°wSich no^gand has been found, are termed "orphan receptors'. Many such orphan receptors have been 
l^ntS (set for example Evans R.M. (19B8) Science 240, 889*95 and O'Malley. B. (1990) Moi ErtcanmL 4 

S^f We have now unexpectedry identified, initially in rat a new orphan receptor, which is related to ^toom* 
eSSen receptor ERc and which we have designated "ERp" (specifically "rERp" in rat). In th.s speerf.cat.on EJJ wm 
be u?ed to "erto the receptors hERp or rER(3 or related receptors. The nucleotide and am.noacd sequences of rERp 
SLe now been deT/ieS and are shown in Fig. 1. We have also identified a human En? - "hERjl", the am.no acd 
DNA and sequences of which are shown in Fig. 1 3A and 1 3B respectively. 
[OM^ Acirdingtooneaspectofthe invention there is provided an es W 

Sd sequence of Fig. 1, and an estrogen receptor having an amino acid sequence wh.ch .s more than 95% tderrtml 
w^uTs^enee; an estrogen receptor (called ERp) havhg the amino acid sequence of F,g. 3A, and ar . est^gen 
TecePto S, is more than89% .identica! with that amino acid sequence, and which « relat-vely h.gh.y «p^ed.n 
HU VEC and HOS D4 cells compared to the expression of ERcc in those cells and an estrogen receptor (called ERP) 
^ng the amino acid sequence of Fig. 14Aand an estrogen receptor having an amino ac* sequence wh.c us more 
^95% identical with Sat amino acid sequence. The isolated receptor may be particularly useful .n the search for 
of diseases' or conditions such as cardiovascular diseases, centra, nervous system 
H^o^os or conditions or osteoporosis, prostate cancer or benign prostatic hyperplasia. 
?S The reof 

Shas been increasing concern over the effect of various chemicals released into the enwonment on the repro- 
d^ .Ton o humans L nd ar Lals. Threats to the reproductive capabimies of birds, fish, reptiles, and some marnma 
Save becomeTdent and similar effects in humans have been proposed. Substantial evidence ,s now emerging wh ch 
shows that exposure to certain chemicals during critical periods of foetal life may d^tort the development o the repro- 
Se o^ns and the immune and nervous systems. On the basis of posstole parallels between actual w,,d*fe £jc£ 
seen for example in birds and seals living in highly polluted areas, and proposed effects m humans, .n comb.na -on 
with do^menTe human reproductive effects caused by prenatal exposure to the pharmaceufcal estrogen, d.ethyl 
ris^i?DES) "estrogen^" chemicals have been proposed to threaten the reproductive capab.hty of both animals 
and humans Among the chemicals known or suspected to act as estrogen mimics on the human body, or in othe 
wXs Sum' the human endccrine system, there are several which have already been identffied as environmental 
tords aScS Chemicals that have been mentioned as potential causes of disruption of reproduce unct.on ,n 
a?^S3£ are chlorinated organic compounds such die.drin, endosuffans. ^f^^^SS 
^d some PCBs, plastics such as Bisphenol A, phthalates and nonylphenol. and aromafc hydrocarbons. Some of the 
"ocSed effects on humans have been suggested to be due to an .creasing exposure to JJ" 
ln°ac\ exposure to chemical compounds to which higher organisms dunng the foetal I period react n a waylhrt* 
sirnteMov^ntheyareexposedtohigh dosages of estrogens.^ 

onhe sex characterist.es and impaired reproductive potential. In humans, elevated risks of breast cancer and other 
nom^Md disease has ateo been discussed as possible effects. In addition, to the document. 
JZTs has recently been demonstrated that environmental pollutants may also act 

than the estrogenic pathway - it has been shown that p.p 1 - DDE the mam metabolite of DDT (also in humans) is a 

howeve SSSSS^Swiult to interpret. Nevertheless, there is a growing opinion against these potentially hormone 
d^pffng chemicals, and very palpable public and environmental demand lor the governmental agenc.es and .ndustry 
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to act. tn view of the similarities between the receptor of the present invention, Erp and the classical estrogen receptor, 

Sn It appears ?hat ER P has a very limited tissue dstribution. In female rats, it appears to be present on* m the 
oTrfes, Id in male rats in the prostate and testes. As these tissues are classic targets for estrogen act™. « can be 
deduced trtat ERB may mediate some of the effects of estrogen. 

^described, by way of example only, with reference to the accompanying drawmgs, Figs. 1 to 15 m which. 
Fig 1 shows the amino acid sequence of ERp and the nucleotide sequence of the gene encoding it; 
Fia 2A is a phylogenetic tree showing the evolution of ERB and other receptors; 
Fin 2B shows the homology between the different domains in ERP and certain other receptors: 
Fig 2C I an a. gnmenTof Z amino acid sequence in the ligand binding domains of rERp. rERo, mERa and hER £ 
F g S is an alignment of the amino acid sequence in the DNA binding rf *^^f 
Fig. 3A is a film autoradiograph of prostate gland showing strong expression of a clone of the receptor of the 

'0££i image showing prominent signal for clone 29 in epithet (e) of prostatic a^o.i. The stroma 

Sg'c'S^Satn image of cresy. viola, counterstained section showing sifver grains over epithe.ium (e). 
whereas the stroma(s) contain(s) less grains; 

(21 tertiary (3) and mature (4) follicles. Low signal is present in interstitial issue (it); 

Rg. AcZ a bUlarizatlon image of ovary a showing strong signal in granular cel.s (gc), whereas the oocyte (oc) 
and the caintema (ti) are devoid of clear signal: 

The bar represents 0.9 mm for Fig. 4A, 140|im for Fig. 4B and 50 u/n for Fig. 4C; 
Fig 5A illustrates the results of saturation ligand binding analysis of cloned ERp; 
Fig,5B illustrates the specificity of ligand binding by cloned ERB; 
Fig. 5C illustrates E2 binding by ERB; 

Fig 6 illustrates the activation of transcription by cloned ERB; 

Fia 7 and 7A illustrates stimulation by various ligands by cloned ERP; 

Fig 8 illustrates the results of RT-PCR experiments on the expression o rat estrogen receptor.. 

Fig 9 illustrates the results of RT-PCR expenments on the expression of human Erp (hERp), 

Fiq 1 0A is a Hill plot comparing binding of i*l-E2 by hERa and rERB; 

Fig 10B is a Scatchard plot comparing binding of 12S I-E2 by hERa and rERp; 

Fig! 11 A illustrates the relative binding affinity of hERa and rERP for various l.gands; 

Fig. 11B is a detail of Fig. 12A; 

Fig. 12 is an alignment of various estrogen receptors; 

Fig. 13A shows the amino acid sequence of human ERP; 

Fig. 13B shows the DNA sequence of human ErP; 

Fig. 14A shows the amino acid sequence of mERP; 

Fia 14B shows the DNA sequence of mouse ErP; and 

Fig. 15 illustrates ligand binding affinities lor various phytoestrogens by ERs of the invention. 
A. CLONING OF RAT ERP 

1 PCR-ampltfleation and complementary DNA cloning. 
[0 013] AsetofdegenerateprimarsCDBDI.^andWAK/^^ 
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Commun 204 49-56) Single strand complementary DNA reverse transcribed Irom rat prostate total RNA was em- 
ployed with the primers in PCR reactions as descnbed in Enmark, E.. Kainu, T.. Pelto-Huikko. M.. & Gustatsson. J-A 
(1994) Biochem Biophys. Res. Commun. 204, 49-56. The amplification products were separated on a 2% low melting 
aoarose pel and DNA products between 400 and 700 bp were isolated Irom the gel and figated to TA cloning vector 
(Invitrogen). As alternates, we also used the RP-l/RP-2 and DBD66-100/DBD2 10-238 primer sets in the DNA-binding 
domain ot nuclear receptors exactly as described by Hirose T„ Fijimoto, W.. Yamaai, T.. Kim. K.H., Matsuura, H.. & 
Jetten AM (1994) Mol. Endocrinol. 8, 1667-1677 and Chang, C. Lopes Da Silva. S.. Ideta, R., Lee, Y. Yen, S & 
Burbach J P.H (1994) Proc. Natl. Acad. Sci. 91, 6040-6044 respectively. Clone number 29 (obtained with the DBD- 
WAK/FAK set) with a length of 462 bp showed high homology (65%) with the rat estrogen receptor cDNA (65%). which 
was previously cloned irom rat uterus (Koike, S.. Sakai. M.. & Muramatsu. M. (1987) Nude* Adds Res 15, 2499-2513) 
The amino acid residues predicted by clone 29 DNA sequences suggested that this DNA fragment encoded part of 
the DNA-binding domain, hinge region and the beginning of the ligand binding domain of a novel member of the nuclear 
receptor family. Two PCR primers (Figure 1) were used to generate a probe of 204 bp consisting of the h.nge region 
of the novel receptor, which was used to screen a rat prostate cDNA library (Clontech gtID) under stringent conditions 
resulting in lour strongly positive clones with a size of 0.9 kb. 1 .8Kb. 2.5kb and 5-6kb respectively. The clone-of 2.5kb 
was sequenced and Figure 1 shows the nucleotide sequence determined in the core facility (CyberGene AB) by cycle 
sequencing using fluorescent terminators (Applied Biosystems) on both strands, with a series of internal primers and 
deduced amino acid sequence of clone 29. Two in frame ATG codons are located at nucleotide 424 ar.dnucleo.de 
448 preceding by an in-frame stop codon at nucleotide 319, which suggests that they are possible start codons The 
open reading frame encodes a protein of 485 amino acid residues (counted from the first methionine) with a calculated 
molecular weight of 54.2 kDa. Analysis ot the proteins by synthesized by in-vitro translation from the clone 29 cRNA 
in rabbit reticulocyte ysate revealed a doublet protein band migrating at approximately 57 kDa on SDS-PAGE gels 
(data not shown), confirming the open reading frame. The doublet protein band is probably caused by the use of both 
ATG codons for initiation of protein synthesis. The ammo acid sequence of clone 29 protein shows the charactenstic 
zinc module DNA-binding domain, hinge region and a putative ligand binding domain, which are the charactenstic 
featuresot members of thenuclearreceptorfam^^^ 

Hard, T., & GustaJsson, J-A (1 993) Acc. Cham. Res. 26. 644-650; Laudet, V; Hanni, C. Col., J., Catzeflis, F., & Stehel.n, 

r00141 2 ^rSe^teque^coriarison with several representative members of the nuclear receptor family (Figure 2) 
showed the clone 29 protein is most related to the rat estrogen receptor (ERcc), cloned from uterus (Koike, S Sakai. 
M & Muramatsu, M. ( 1 987) Nucleic. Acids Res. 15, 2499-2513). with 95% identity in the DNA-binding domain (amino 
acid reskiues 103-167) (Griffiths. K., Davies, P., Eaton, C.I., Harper. M.E.. Turkes. A., & Peeling, W.B. (1991) in Endo- 
crine Dependent Tumours, eds. Voigt. K-D. & Knabbe. C. (Raven Press), pp. 83-125) A number of unctiona. charac- 
teristics have been identified within the DNA-binding domain of nuclear receptors (Hard, T, & Gustatsson J-A. (1 993 
aZ Chem Res26 644-650 and Zilliacus, J., Carlstedt-Duke. J.. Gustatsson, J-A., & Wright, A.P.H. (1994) Proc. Natl. 
Acad Sci USA 91 4175-4179). The so-called P-box specifies nucleotide sequence recognition of the core hall-site 
within the response' element, while the D- box mediates dimerization between receptor monomers. The clone 29 protein 
P-box and D-box sequences of EGCKA and PATNQ. respectively, are identical to the corresponds boxes ,n ERa 
(Hard T. & Gustatsson. J-A. (1993) Acc. Chem. Res 26, 644-650 and Koike. S.. Sakai, M., & Muramatsu, M. (1 987) 
Nucleic Acids Res. 15. 2499-2513), thus predicting that clone 29 protein binds to ERE sequences. 
r001 51 The putative ligand binding domain (LBD) of clone 29 protein (amino acid residues 259-457) shows closest 
homology to the LBD of the rat ERa (Figure 2), while the homology with the human ERR1 and ERR2 proteins (G iguere, 
V Yana N Seoul P & Evans R.M. (1988) Nature 331, 91-94) is considerably less. With the human, mouse and 
xenopus estrogen receptors the homology in the LBD is also around 55%. while the homotogy with the LBD of other 
steroid receptors is not significant (Figure 2). Cysteine residue 530 in human ERa has been .denffied as the ccvaient 
attachment site ol an estrogenic affinity label (Harlow, K.W.. Smith D.N., Katzenellenbogen, JA, Greene GJL & 
Katzenellenbogen, B.S. (1989) J. Biol. Chem. 264. 17476- 17485). Interestingly, clone 29prote.n (Cys-436) as well as 
the mouse, rat and xenopus ERas have a cysteine residue at the corresponding position. Also, two other amino acid 
residues described to be close to or part of the ligand-binding pocket of the human ERa-LBD (Asp 426 and Gfy 521) 
are conservedin the LBD of clone 29 protein (Asp 333 and Gly 427) and in the LBD of ERas from various specks 
(20 21) The ligand-dependenttransactivation function TAF-2 identified in ERa (Danielian. P.S., White, R.. Lees, J^ A., 
& Parker M G (1992) EMBO J 11, 1025-1033). which is believed to be involved in contacting other transcription 
factors and thereby influencing activation of transcription of tarteg genes, is almost completely conserved in clone 29 
protein (amino acid residues 441 -457). Steroid hormone receptors are phosphoprotems (Kuiper. G.. & Bnnkmann, A. 
O. (1994) Mol. Cell. Endocrinol. 100, 103-107), and several phosphorylation sites identified " ^* N-*"™"'*^ 
and LBD of ERa (ArnoW, S.F.. Obourn, J.D., Jaffe, H., & Notides. A.C. (1995) Mol. Endocnnol. 9. 24-33 and Le Goff, 
P Montano, M.M., Schodin, D.J., & Katzenellenbogen, B.S (1994) J. Biol. Chem. 269, 445B-4466) are conserved in 
clone 29 protein (Ser 30 and 42, Tyr 443). Clone 29 protein consists ot 465 amino acid residues wh.le ERas from 
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h man mm™ and rat consist of 590-600 amino acid residues. The main difference is a much shorter N-terminal 
T2 h don. 29 pttsh e 103 amino acid residues as compared to 1B5-190 amino acid residues in the other 
fe^Xr prSs lls'ote non^onserved so-called F-domain at the C-terminal end of ERas is 15 amino n^duM 
rSSnUs protein. ThecDNA insert of a positive done 

««rtam«rfci rstrataaene) The complete DNA sequence of clone 29 was determined (CyberGene AB) by cycle se 
Suenc™ l^lsluerru^L (Applied Biosystems) on bom strands. wKh a series of interna, P™- 
K Figslc and 2D respectively compare the ligand and DNA binding domain of ErB compared to rat. mouse 
and human Era's. 

2. Saturation ligand binding analysis and ligand competition studies: 

ro017l Clone 29 cDN A was subcloned in pBluescript downstream of the T7 promoter to give P 29-T7. Clone 29 protein 
[ ,k1T«h Z vitro usina 1he TnT-coupled reticulocyte iysate system (Promega). Translation reaction mrxtures 

£T Tr m ^ was ScSed from the slope of the line in the Scatchard plot shown (r = 0.93), and the numbar of 
The Kd (0.6 nM) was cateu Buwnram ™» ? jssa (Bmax = 140 0 fmol/ml undiluted translation mixture). 



Bound and unbound steroids were separated w 
i- i i<» n «n P v & Walsh PC (19331 J. Clin. Endocrinol Metab. S7, 166-176). 

fc^'o SB^Iustrates he specific^ o, li 9 and binding by clone 29 protein. Reticulocyte Iysate co« .one 29 
[0020J i-ig. 3D, " U » iR h with 5 nM PH1E2 and the indicated fold excess of competitors. Data represent [ 3 H] 

(E3). [ 3 H]E2 binding in the absence of competitor was set at 100%. 
3. In-situ hybridisation: 

[0021] ^hybridisation was carried out as previous* described (Dagerlind A., P*"*-*;^^ ^iTnd 
TH 992) Histochemistry 98. 39-49). Briefly, two oligonucleotide probes directed aga.nst nucleotides 9^4Tand 
Iqri weTeaLh Mailed at the 3-end with 33p-dATP using terminal deoxynucleot.dyltransferase (Amersham, 

f h hnlC^ rtBhvdrated in 50% and 95% ethanol lor 30 sec each, airshed, and covered with Amersham p-man 

Low xp»s"« was seen in Ihe M.rsLl cells ot .he «.„. Bo.h anti.s.nse ol^nucl.o.* p,*es us*) 
S 2,^***1=™ ol . 1 00 .old .xc. C »» ..=pe*e "nleb.lled o» 3 onuol~.id. prOes d»„ 9 « 
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hybridisation reactions abolished all signals. 

4. Transactlvatlon analysis In CHO-cells: 

s r00231 The expression vector pCMV29 was constructed by inserting the 2.6 kb clone 29 fragment in the EcoRI site 
SxpTess^ve'or pCMV^Andersson. S., Davis, D.L., Dahlback, H., Jornvall. H, & Russell. D.W. (1989) J. Bio,, 
rhom 964 8222-82291 The pERE-ALP reporter construct contains a secreted form ol the plancenta! alkaline phos- 
phatase gene (Berger, J., Hauber, J., Hauber. R„ Geiger, R.. & Cul.en, B.R. (1988) Gene 66, 1-10) and the MMTV- 
LTR in which the glucocorticoid response elements were replaced by the vitellogenin promoter estrogen response 

10 SKIT CHO-K1 cells were seeded in 1 2-well plates at approximately 1 .7 x 10* cells per well in phenol-red free Ham 
F1 2 medium with 5% FCS (dextran -coated charcoal treated) and 2 mM Lglutamine. After 24 h the cells were transfected 
with 250 nq pERE-ALP vector and 50 ng pCMV29 using lipolectamine (Gibco) according to the manufacturer's instruc- 
ts^ f*e hours o, incubation thecells were washed and refed with 0.5 ml phenoi.ed free ^™<Z~*™ 

is containing 5% serum substrtute (SRC 3000. Tissue Culture Services Ltd.. Botoiph Claydon, Buckngham UK) 2 jM 
Lglutamine and 50 ug/ml gentamicin plus hormones as indicated. After 48 h the med.um was assayed for alkahne 
pK^ase (ALP) activity by a chemituminescence assay. A 10 uJ aliquot of the cell culture medium was mixed wrth 
K assay buffer (10 I diethano.amine pH 10.0 1 mM MgC^ and 0.5 mM CSPD (Tropnc Inc. Boston. USA) and 
incubated for 20 min at 37'C before measurement in a microplate luminomeler (Luminoskan; Labsystems. Fmland) 

20 with integral measurement for 1 second. The ALP activity of ERE-f eporter alone was set at 1 . 

5. Llgand binding characteristics and transactlvatlon function of clone 29 protein: 

r0O251 On the basis of the described high homology between clone 29 protein and rat ERa in the DBD and LBD it 

« was hypothesized that clone 29 protein might encode a novel ER. Furthermore, biological J 
prostaTand ovary, which show high expression of clone 29 RNA, are well known (Griffiths, K., Dav.es P . Eaton, C. 
I Hamer M E Turkes A. & Peeling W. B. (1991) in Endocrine Dependent Tumours, eds Vo.gt, K-D. & Knabbe, C. 
i^^^S^B^. J.S (1994) Endocrine Roy. 1S, 725-745; and HabenichL U-R. TunnJ U.W Senge, 
Th Schroder. Ft H., Schweikert, H.U., Bartsch, Q.. & El Etreby. M.F. (1993) J. Sterol B,ocnem. Molec. Btoi. 44. 

30 557-563) In order to analyze the steroid binding properties of cbne 29 protein synthesized m vitro, the refculocyte 
fysate was incubated at 8'C for 16 h with increasing concentrations (0.3-6.0 nM) of [3 H ]E2 in the presence or absence 
cTf^d molar excess of unlabeled E2. Linear transformation of saturate data revealed a single popu.at.on of 
Idina sTes for E2 with a K. (dissociation constant) of 0.6 nM (Figure 5A and C). Steroid b.nd.ng spec.fic.ty was 
measured by n uPat"^ reticulocyte lysate with 5 nM P H]E2 in the presence o, 0.5. 50. 500 and 5,000 nM unlabel ed 

ss cc^pe ^Competition curves generated are indicative of an estrogen receptor in that only est ^ens competed 
eStry with P H]E2 for binding (Figure 5B). Fifty percent inhibition of specific binding occured by 0.6 old ex^ 
unlabeled E2; diethylstilbestrol, estriol. estrone and 5a-androstane-3p.17p-diol were 5. 15, 50 and 150 times, respec- 
tively less effective as competitors. Neither testosterone, progesterone, corticosterone nor 5a- androstane-3a,17p- 
dS were et^ident competitor, even at the highest concentrations used (1000 fold excess). The d.sscoat^ cons^n, 

40 and the steroid binding specificities measured are in good agreement with data previous* reported^ for ERs in ra, and 
human prostate, rat granulosa cells, rat antral lollicles and whole rat ovarian tissue (Ekman, P Barrack. E.R. Greene. 
G L Jensen E V & Walsh PC (1983) J. Clin. Endocrinol. Metab. 57, 166-176; van Beurden-Lamers, W.M.O., Bnnk- 
mann. AO.. Mulder, E.. & van der Molen, H. (1974) Biocnem. J 1.40, 495-502; Kudolo, GB ; Elde^G < 1 Myatt, L. 
M9M J Endocrinol. 102, 83-91; and Kawashima, M., & Greenwald, G.S. (1993) Biology of Re prod. 4B 172-179). 

<s 0026 When clone 29 protein was labelled with a saturating dose of ['H]E2 and analyzed on sucrose density gra- 
dients a single peak of specifically bound radioactivity was observed. The sedimentatwn coefficient of th s complex 
was about 7S and shifted to 4S in * e prese^^ 

P Ze«e* of clone 29 protein, we performed co-trans.ection experiments in which CHO cells were transfected wrth a 
clone 29 protein expression vector and/or an estrogen-responsive reporter gene construct. Cells were incubated 
so ^absence of E2 (clone 29) or in the presence of 1 00 nM E2 (Clone 29 + E2) or in the presence of 100 nM E2 and 
S ^ "moxSen (Clone 29 ♦ E2/Tam). in the absence of exogenously added E2 clone 29 protein showed consriaraWe 
tran^cSTona activity which could be further increased by the addition of 1 00 nM E2 (Figure 

of a 10 L excess o. the anties.rogen TamoxKen P artia.,y suppressed the E2 stimulated ac Wv ty (Figure f)™*™- 
strtutive transcriptional activity of clone 29 protein could be suppressed by the ant.^strogen ICI-1 6243B4 .(not shown^ 
« „ has been shown previously that the wUd-type mouse and human ERs are ^constitut rve abators of 

.hat the transcriptional activity can be stimulated further by the addition of E2 (Txukerman, M., Xiao-Kun Zhang Her- 
mann, T., Wills, K. N.. Graupner, G., & Phal. M, (1990) New Biologist 2. 613-620 and Lees, J.A., Fawell. SI i Parker 
M G (19B9) Nucl Acids Res. 17. 5477-5488). To obtain more insight into what concentrators of E2 effect clone 29 
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protein transcriptional activity, transient transfection experiments were carried out in the presence of increasing oon- 
CBnSons ol E2. CHO«ells were transiently transfected with the ERE-reporter plasmid and the clone 29 proton 
ZZ S£ plasmid Cells were incubated with increasing concentrations of E2 (0.1 - 1000 nM). estrone (El . 1000 
SS 5a-and^ane-3B 17p-diol fap-AD. 1000 nM) or no ligand added. Alkaline phosphatase activrty (ALP) was meas- 

5 as SSS and the^ctrvity'in the absence of ligand (contro.) was set at 1. ™ ^^^J*^ 

actMties (=SD) from three independent expenments. Clone 29 protein began to respond at 0.1 nM E2 and I maxmal 
stimulation was observed between 1 nm and 10 nM E2 (Figure 7). The maximal st.muiation .actor was 2:6 ± 0.5 fold 
JmTan - SD n = 9) as compared to incubatbn in the absence of E2. Apart from E2 also estrone and 5a-androstane- 
3 P l7 p-diol could stimulate transcriptional activity, albeit at higher concentrations (Figure 7) ^f^;'^ 

.o ste one progesterone, 5a-androstane-3a, 17p-diol, thyroid hormone and all-fra/re-retino.c acid could no stimulate ran- 
scr SaSty of c one 29 protein, even at the highest concentration (1000 nM) tested (not shown). The results of 
SKSSSEn events are in agreement with the ligand binding and specify data of clone 29 proton pre- 
sented in Figure 5. In control experiments, wild-type human ERa also showed transcriptional act.vrty ,n the absence 
of E2, which could be increased by the addition of E2 (not shown). 

6. Detection of rat ER expression by RT-PCR 

[0027] The tissue specificity of expression of rat ERjJ and ERa was determined using reverse transcriptase polymer- 
ase chain reaction (RT-PCR). The results ol the experiment are shown in Fig. 8. _ 

20 

B. Isolation ot human Erp 

rO0281 1 A human version of Erfi (hERP) has also been cloned from human ovary. The tissue specificity of hERP 
Session £ a varie "oTcells was also determined using the RT-PCR technique. The resufts are showr i,n Fig. * I 
* Sbe n2ed that there is a very high .eve, of mRNA of hERp in human umbilical vein 

no detection of hERo in the same cells. In addition, it will be seen that in human osteosarcoma cell l.ne (HOS-D4), 
hPRft is exDressed in greater quantities compared to hERa. 
[0029] ,.AhumanversionofERP(hERP)hasalsobeen^^ 

of cells was afeo determined using the RT-PCR technique. The resurts are shown ,n F£ «Ul be no t.ced hat the e 
so S a very high level of mRNA of hERp in human umbilical vein endothelial cells (HUVEC) but no detection of hERa in 
The same cells. In addition, it will be seen that in human osteosarcoma cel. line (HOS-D4). hER? ,s expressed in greater 

Quantities compared to hERa. „_ 11 

[CO30] The partial DNA sequence of hERP is shown in Fig. 10 and a derived amino acid sequence is shown in F.g. 11 . 

as Cloning ot human ErP from testis 

rO031l A commercially available cDNA from human testis (Clontech, article no. HL1161X) was screened, using a 
^gmln, coining J ******** domain o, the rat Er P cDNA as probe, ^'^^^^i^ 
screened, resulting in one positive clone. Upon sequencing of this clone, rt was seen that the insert was 115 bp <F £u re 

<o 1 3A and 1 3B). This corresponds to most of the translated region of a receptor with an overall homology of 90.0 /<, to 
rai ErB therefore deduced to represent the human form of Erp. 

100321 The cloned hERp, however, lacks approximately 47 amino acids at the N-terminal end and 61 ammo acids 
Luhe C- termina. end (as compared to the rat sequence). Further screening of the same library was »»»«hL 
PGR technology was therefore used to obtain the remaining parts. For oligonucleotides were sunthes^ed. two degen- 

« erafe otonuSoWes containing all possible codons for the amino acids adjacent to the initiation methiomne and he 
stoo codon respective*, of the rat Erp, and two specific oligonucleotides conta.ning the sequence of the clone isolated 
TZ £ humantest Jbrary and seated approximate* 100 bp from respect^ end o. this don* POP ^ thjN- 
terminal and C-terminal pair of oligos yielded specific bands, that were subclooed and sequenced. The parts ol _these 
new clones that overlap the original cDNA clone are identical to this. It was thus possible to construct peptide and DNA 

so sequences corresponding to the whole open reading frame (Fig. 13* .and 1 3B) 

[0033] When comparing the human Erp to rat Erp. this receptor is 79.6% identical ,n the N-terrn.nal domaux 9a5 ;A 
in the DNA-binding domain, 85.6% in the hinge and 91 .6% in the ligand-binding and F-doma.ns. These numbers match 
very well those found when comparing the rat and human forms of Era. 

[00341 Studies of the expression of human Erp using Northern blot show expression in testis and in ovaries. The 
55 expression in prostate, however, appears lower than found in the rat. 

[0035] The human Erp gene has been mapped to chromosome 14 using PCR and to region 14q22-23 using the 
FISH technique, whereas the human Erp gene has been mapped to chromosome 6q25. 
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2. Comparison of llgand binding affinity of hERa and rERp 

[0036] The ligand affinity of the two estrogen receptors, human Era (ovary) (hERa) and rat Erp (rERP) was tested 
in bindina saturation experiments and in binding competition expertments. 

[00371 cDNAol the receptor subtypes hERa and rERp were in Wtrotranslated in rabbit reticulocyte rysate ,n presence 
oVnon-radioaclrve amino acids according to the instructions supplied by the manufacturer (Promega). 
S rTrldLLe ngand used in a>, experiments was le^^M*™*- ^2) (NEX- UOJn, lEna- 
and iuclear). The method for the binding experiments was previously described m: Salomonsson M Ca rlssor B, 
Haqablad J J Steroid Biochem. Moiac. Biol. Vol. 50. No. 5/6 pp. 313-16, 1994. In brief, estrogen receptor are ncu- 
Sd 53. P »l S To equilibrium (16-1 8 h at -4'C). The incubation was stopped by separation of protem-bound [ 
STon^ee pa£-E2 on Sephadex G25 columns. The radioactivity of theeluate is measured .n a gamma-counter. 

9] clpion e P xpen-en,s, non-rad^active Hgands were diluted in DMSO, m.ed with ^ 

imately 100-200 pM), aliquoted in parallel, and finally hERa or rERp was added. The final concen.rat.on of DMSO in 

55* TheSe7 a use?in the experiments was of the following composition: Hepes (pH-7.5) 20 mM. KC1 1 50 mM. 
EDTA 1 mM. glycerol (8.7%). monothioglycerol 6 mM, Na 3 MO 4 10mM. 

3. Equilibrium binding saturation experiments (K^-determlnatlons) 

100411 A range of concentrations of p *\)-E2 were mixed with the ER:s and incubated as described above free p «!]- 
detained by subtracting bound p*l]-E2 from added p*l]-E2. Binding data was analysed by HHI-olots .and 

E2 differed between the two Efts with approximately a factor of four: K^hERaJ.K^rERP) = 1.4. 



Equilibrium dissociation constants for p»l]-E2 to the two subtypes. 


Receptor subtype 


K d (Hill-plot) 


K<, (Scatchard-plot) 


hERa 


0.06 nM 


0.09 nM 


rERP 


0.24 nM 


0.42 nM 



4. Competition experiments (IC 50 determinations) 



ro0421 The experiments were performed as described above. IC 50 values were obtained by applying a four parameter 
35 analvslJ b-^b -b ■ V( 1 + (l/lC S0 )S)) + b roln . where I is the added concentration of binding inr.ib.tor. IC S0 is the 

^entrS oi S^^l^Lrtt^Z* S is a slope facto, The free concentration of P^E2 w*s de- 
tained by^amSS aliquot from the wells at the end of the incubation and then substract bound rad.oact,v,ty from 

SST LtcetlTqSrium binding experiments (above) showed that the Rvalues for P «l]-E=2 differed between 
Efts K-vlues She Cheng-p'rusof, equation: K F ,C 5( /(. + UK d ) where L is free ([-.1-E2]) we« .ca.cu.ated 
or thTcompounds investigated. Two approaches for calling RBA (Relative Binding Aff.nrty) were used. The RBA 
values weTe derived using either the . Cso va.ues or the K, values. In both approaches, the value .or ^ compound 
^ bron^-estradb, was se.ected as Preference value (100%). Both approaches gave -^^J^^ 
are summarized in Figure 1 2. In these Figures -4-OH-W = 4-hydroxy-tamox.fan; 'DES = fiethylsurbestrci Hexestr- 
= hexeTtrol: "ICM 64384" = ICI pic compound no. 1 64382; 1 1 7p-E2" = 17p-estradiol; '1 6a-B- E2" = 1 6a-bromo-estradol, 

%S£ ^e'* "owtn* E^a a^d S have significant different ligand binding affinities - the apparent Rvalues 
dflerS between the two ER's by a factor of about 4 (K^ERa): K d (rERP) - 1:4) Some compounds 
investigated snowS significant dflerences in the competition .or binding of p:*.]-E2 to the ER's. Certam compounds 
wei loun7.o be more potent inhibitors of p«.]-E2 binding to hERa as compared to rER P whereas others were lound 
to be more potent inhibitors of p 25 l]-E2 binding to rERp than 10 hERa 



n isolated estrogen receptor (called ERP) having the amino acid sequence ol Fig. 1. 
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2. An isolated estrogen receptor (called ERB) having an amino acid sequence which is more than 95% identical to 
the amino acid sequence o1 Fig. 1 . 

3. An isolated estrogen receptor (called ERB) having the amino acid sequence of Fig. 1 3A. 

4. An isolated estrogen receptor (called ERP) havfcig an amino acid sequence which is ^9% Uentlcal to 
the amino acid sequence ot Fig. 1 3A, and which is expressed in greater quantrt.es in HUVEC and HOS D4 cells 
than ERa. 

5. An isolated estrogen receptor (called ERp) having the amino acid sequence of Fig. 1 4A. 

6. An isolated estrogen receptor (called ERp) having an amino acid sequence which is more than 95% identical to 
the amino acid sequence of Fig. 1 4A. 

7. An estrogen receptor according to any one of claims 1 to 6 which is derived from mammalian cells. 
B. An estrogen receptor according to claim 7 which is derived from rat or human cells. 

9. An isolated DNA sequence encoding an estrogen receptor according to any preceding claim. 

10. An isolated DNA sequence according to claim 9 in which the DNA sequence is one of those given in Figs.1 , 13B 
or 14B. 

11 An isolated nucleic acid sequence which is capable of hybridizing under stnngent conditions to an oligonucleotide 
' probe comprising nucleotides 994-1041 of Fig. 1. wherein said nucleic acid sequence codes for an estrogen re- 
ceptor according to any one of claims 1 to 8. 

12 An isolated nucleic acid sequence which is capable of hybridizing under stringent condKions to an oligonucleotide 
pTobe comprising nucleotides 1981-2031 of Fig.1, wherein said nucleic acid sequence codes .or an estrogen re- 
ceptor according to any one of claims 1 to 8. 

13 The use of an estrogen receptor according to any one of claims 1 to B. or a DNA sequence according to claim 9 
or 10. or a nucleic acid sequence according to claim 11 or 12 in an assay to determine molecules wh.ch bind an 
estrogen receptor according to any one of claims 1 to 8. 

1 4. The use of an estrogen receptor according to any one of claims 1 to B, or a DNA ^-"T^"? * ^ 
or 10 or a nucleic acid sequence according to claim 11 or 1 2 in an assay to determine molecules for use .n the 
Ueaien^^ 
to any one of claims 1 to 8. 

15 The use of an estrogen receptor according to any one of claims 1 to 8, or a DNA sequence according to cteim 9 
or 10 or a nucleic acid sequence according to claim 11 or 12 in an assay to determine molecules for use .n the 
uele* oi private or ovarian cancer, benign prostatic hyperopia, diseases of the central nervous system, 
osteoporosis, or cardiovascular disease. 

16. A drug design method comprising comparing binding of a test compound to ERa and to an estrogen receptor 
according to any one of claims 1 to 8. 

17. The use of an estrogen receptor according to any one of claims 1 to 6 in the testing of the possible estrogenic or 
other hormonal effects of a substance. 

Patentanspruche 

t 1. lsolierter Ostrogenrezeptor (benannt ERp) mil der Aminosauresequenz von Fig. 1 . 

2. lsolierter Ostrogenrezeptor (benannt ERP) mit einer Aminosauresequenz, die zu mehr als 95 % identisch ist mil 
der Aminosauresequenz von Fig. 1. 
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Isolierter Ostrogenrezeptor (benannt ERP) mit der Aminosauresequenz von Fig. 13A. 

4 isolierter Ostrogenrezeplor (benannt ERP) mit einer Aminosauresequenz. die zu mehr als 89 % identisch ist mit 
der Aminosauresequenz von Fig. 13A und die in HUVEC und HQS D4-Zellen in grofJeren Mengen als ERa ex- 
primiert wird. 

5. Isolierter Ostrogenrezeptor (benannt ERp) mit der Aminosauresequenz von Fig. 14A. 

6. isolierter Ostrogenrezeptor (benannt ERP) mit einer Aminosauresequenz, die zu mehr als 95 % identisch ist mit 
der Aminosauresequenz von Fig. 14A. 

7. Ostrogenrezeplor nach einem der Anspruche 1 bis 6. der von Saugerzellen stammt. 

8. Ostrogenrezeptor nach Anspruch 7, der von Ratten- Oder menschlichenZellen stammt. 

9. Isolierte DNA-Sequenz, die einen Ostrogenrezeptor nach einem der vorangehenden Anspruche codiert 

10. Isolierte DNA-Sequenz nach Anspruch 9, in der die DNA-Sequenz eine der Sequenzen ist, die in den Figuren 1, 
13B Oder 14Bgezeigt ist. 

11 Isolierte Nucleinsauresequenz, die unter stringenten Bedingungen mit einer Oligonucleotidsonde W^>»™ 
linn die die Nucleotidyl 041 von Fig. 1 umlaftt, wobei die Nucleinsauresequenz e.nen Ostrogenrezeptor 
nach einem der Anspruche 1 bis 8 codiert. 

12 Isolierte Nucleinsauresequenz. die unter stringenten Bedingungen mil einer Oligonucleotidsonde hybridisieren 
Sin die ^dir N ucSde 1981-2031 von Fig. 1 umfaBt, wobei die Nucleinsauresequenz einen Ostrogenrezeptor 
nach einem der Anspruche 1 bis 8 codiert. 

1 3 Verwendung eines Ostrogenrezeptors nach einem der Anspruche 1 bis 8 Oder einer DNA-Sequenz nach Anspruch 
9 ™To£r einer Nucleinsauresequenz nach Anspruch 11 oder 12 in einem Test zur Best.mmung von Mole- 
kOlen, die an einen Ostrogenrezeptor nach einem der Anspruche 1 bis 8 bmden. 

14 Verwendung eines Ostrogenrezeptors nach einem der Anspruche 1 bis 8 oder einer DNA-Sequenz nach Anspruch 
zuTveLndung in der Behandlung von ERP-spezittschen Krankhetten oder Zustanden oder Krankheiten oder 
Zustanden, die mil einem Ostrogenrezeptor nach einem der Anspruche 1 bis 8 ,m Zusammenhang stehen. 

15 Verwendung eines Ostrogenrezeptors nach einem der Anspruche 1 bis 8 oder einer DNA-Sequenz nach Anspruch 
9 Z 10 Z einer Nucleinsauresequenz nach Anspruch 11 oder 1 2 in einem Test zur 

des zentralen Nervensystems. Osteoporose oder Herz-Kreislauf-Erkrankungen. 

16. Verlahren zur Konstruktion eines Wirkstoftes, umfassend das Vergleichen der Bindung einer Testverbindung an 
ERa und an einen Ostrogenrezeptor nach einem der Anspruche 1 bis 8. 

17. Verwendung eines Ostrogenrezeptors nach einem der Anspruche 1 bis 8 zum Testen der mogtichen Ostrogen- 
oder andererhormonaler Wirkungen eines Stotles. 

Revendleatlon* 

1. Recepteur d'estrogenes isole (appele ERP) ayant la sequence d'aminoacides de la figure 1 . 

2. Recepteur d'estrogenes isole (appele ERP) ayant une sequence d'aminoacides identique a plus de 95 % a la 
sequence d'aminoacides de la figure 1. 

3. Recepteur d'estrogenes isole (appele ERp) ayant la sequence d'aminoacides de la figure 1 3A. 
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4 Recepteur d'estrogenes isole (appele ER P ) ayant une sequence d'aminoaades .dent.que a plus de 89 % 6 _ta 
sequence d'aminoacides de la figure 1 3A. et qui est expnme en de plus grandes quantrtes dans les cellules HUVEC 
M^^ZI. de la ve I ombi.icale humaine) et HOS-D4 (lignee cel.ulaire d'osteosarcome humam) que 
I'EHa. 

5. Recepteur d'estrogenes isole (appele ER^) ayant la sequence d'aminoacides de la figure 1 4A. 

6. Recepteur d'estrogenes isole (appele ERP) ayant une sequence d'aminoacides identique a plus de 95 % a la 
sequence d'aminoacides de la figure 14A. 

7. Recepteur d'estrogenes selon rune queiconque des revend^ations 1 a 6, qui est derive de cel.ules de mammiteres. 

8. Recepteur d'estrogenes selon la revocation 7, qui est derive de cellules de rat ou de cellules humaines. 

g S6querice d'ADN iso.6e codant pour un recepteur d'estrogenes selon I'une queiconque des revendications pre- 
cedentes. 

10.. Sequence cfADN isol6e se.on la revendication 9. dans laquelle la sequence d'ADN est .'une de celies donnees 

dans les figures 1 , 13B ou 14B. 
n ^uence decides nucleiques isolee. qui est capable de s'hybrider dans des conditions stringentes a une sonde 

olt^^ 994 - 1041 de tefi9Ure ^ite s 6 quenced-acidesnuc. 6 K,uescodant 

pour un recepteur d'estrogenes selon I'une queiconque des revendicat.ons 1 a 8. 

12 Seouence d'acides nucleiques isolee. qui est capable de s'hybrider dans des condrtions stringentes a une sonde 
olSnud 6 otiue comprint les nucleotides 1981 -2031 de .a figure 1 . ladite sequence d'acdes nucleiques co- 
dant pour un recepteur d'estrogenes selon I'une queiconque des revendications 1 a B. 

13 Utilisation d'un recepteur d'estrogenes se.on I'une queiconque des revendications 1 a 8. ou d'une sequence d'ADN 
M^eSrdfcaS. 9 ou 10, ou d'une sequence d'acides nucleiques selon la revendicat.on 11 ou 12. dans une 
aSse ZSSIZ to determination de modules qui se lient * un recepteur d'estrogenes selon I'une queteonque 
des revendications 1 a 8. 

14 Utilisation d'un recepteur d'estrogenes selon I'une queiconque des revendications 1 a B, ou d'une sequence d'ADN 
wK^dStiSn 9 ou 10, ou d'une sequence d'acides nucleiques sebn la revendication 11 ou 12 dans une 
aSse destinee a la determination de modules a uti.iser dans le traftement de mafcdies ou de troubles .pta- 
ZTtil ftSpi! . de maladies ou de troubles associes a un recepteur d'estrogenes selon I'une quefconquo des 
revendications 1 a 8. 

15. Utilisation d'un recepteur d'estrogenes se^ 

«ion la revendication 9 ou 10, ou d'une sequence d'acides nucleiques selon la revend.cat.on 11 ou 12, dans une 
destSeT.a determination de molecules * uti.iser dans le trartement du cancer de la prostate ,o* i de 
Sre de .'adenome prostatique, de maladies du systeme nerveux central, de ,'osteoporose ou de ma.ad,es 
card'o-vasculaires. 

16 Precede de conception de medicaments comprenant la comparison de la liaison d'un compose d'essai a t'ERa 
et a un recepteur d'estrogenes selon I'une queiconque des revendications 1 a 8. 

17 Utilisation d'un recepteur d'estrogenes seton I'une queiconque des revendications 1 a 6 dans la recherche d'even- 
tuels ettets estrogenes ou d'autres ettets hormonaux d'une substance. 
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FIG. 1 

AAA^ ACCCT^GAGCCTTAGTTCCCTGCTTCCTATAACTCTAGCCAGTCCATCCTACC - 1 6 C 
GCTATTJACArrCTACAGTCCTGCTC^ ' 3 " 

*^^^— -*£(^^q*^qXAGCAAGATCACTAGAGCACACC^ACCTGTAAACAGAGAGACACTG 6 6C 

~ - R £ LEHTLP»"N5. ET- 

AAGAGGAAGCTTAGTGGGAGCAGTTCTCCCAGCCCTGTTACTAGTCCAAAC ■ 

o« - o - . .ACTTC 7GCCCCGTCTGCA g y fc g , .. H y c y j-j 

TCATGTGAAGGATGTAAGGCCTTTTrTAAAAGA^ 9<- 

^S^^J^^AG^ACCATAG^AAG^CCG^G^AA^CpC^^STCT S:t 

^3C^GTGTTATGAAGTAGGAATGGTCAAGTGTGG^^CAGGAGAGAACGGTGT S6C 

GGG~" ~'^^ATAGTGCGGAGGCAGAGAAGTTCTAGCGAGCAGGTACACTGCCTGAGCAAA, 10 20 

- "iVRRQRSSSEOVKCLSK 

-..re i ^pr^TtyiOCATGC ACCCC GGGTGAAOGAGCTACTGCTGAGCACCTTGAGT 1080 

V"* •• - jj g G H A PRVKEI-i-LETLS 

CCAGAGCAACTG<rroCTCACCCTCCTCWAAGCTGAACCACCC^ « ™ 

-GCAGCATGCCCTTCACCCAGGCCTCCATGATGATGTCCCTCACTAAGCTCOCGGACAAG 120C 

- - vor-rASHMMSLTKLADl'. 
^ .'-r^r^TrirTMC TGCCCCAACaAA^^ 1260 

—CKArCAAGTCCGCCTC^^^ 1320 
^73~CCATCGACCACTCCGGCAAC^ 13B0 

gatgaggggLgtccgtaL^gWattctggaaItctw m c 

^^^-^nGGTGAG^AAAACTC^GCACAAGGAGTATCTCTGTGTGAAGCCCATGATC 1500 

LZ--^ C - C CAGTATCTACCCCTTC^^ 15" 

- 5MV ? LASANQEAE55R 
AAGC73AC ACACCT ACTGAACCCGGTG ACAGATGCCCTG^^TGATTGCCJAAGAGT 1620 

GC~A — ^--r-'^cCCAGCAGCAGTCAGTCCGACTGGCCAACCTCCTGATGCTTCl'TPCTCAC 1 680 
- = - q q s V r. LAN - 1 K l~ h S K 

. ^-"aCA^CAGTAACAAGGGCATGGAACATCTGCTCAGCATGAAGT^CAAAAATCTs 




^^^j^c^A^c^I^A^^ 20 4 c 

AGGATGTACCACCGAATGCCAAGTTCTAACTTGTATAGrCTTGAAGGCTCTCGGTGjrACT 2 1 DC 
7ACT"TTGTCTCCTrGC CCACTTGGAAACATCTGAAAGGTrCTGGAACTAAAGGTCA^rt 216C 
GTC"GA*TT , GGAAGGATTGTCCTrAGTCAGGAAAAGGAATATGGCATGTGACACAGCTAT 22 2 C 
AAGAAATGGACTGTAGGACTGTGTGCCCATAAAATCAACCTTTGGATGGCGTCTTCTAGA 2280 
CCACTTGATTGTAGGATTGAAAACCACATTGACAATCAGCTCATTTCGCATTCCTGCC7C 2 3 4 C 
ACGGC"*CTG?GAGGACTCATTAATGTCATGGCTTA7TC7ATCAAAGACCAGAAAGATAGT 2 * 



SCAAGCTTAGATGTACCr: 



:CAGACCrrTGGGTTACATCCTTAGAGCCT3 
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FIG. 2A 




rat ERP 
mouse ER(3 
human ERP 

Japanese eel ER 



-human ERR! 



-human ERR2 



AllEHMEHT OF ERS TO OTHER 
FIG. 2B ESTROSEH RECEPTORS 



U/B MM 
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rat ERP 












| 79.6 | 98.5 | 


85.6 


| 91.6 




human ERP 












! B9.3 | 97.0 


32.2 


| 95.6 


II 


mouse ERP 



1 16.5 195.5 1 28.9 | 53.5 Pi nt ERa 

1 17 ,5 1 95.5 1 28.9 | 51.1 1 j hutnan ERa 

| 16.5 1 69.7 1 15.6 | 2U \\ human ERR1 

M 3, 7 j 72 7 j 19.8 ■ 1 31.0 [ | human ERR 2 
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SCATCHARD PLOT OF ER-BETA 

1 FIG.5A 




100 200 300 

BOUND E2 IpM) 
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TRAXSACTIVATIOH BY ER BETA 



FIG. 6 



□ ERE-REPORTER ONLY 

□ ER-BETA 

E ER-BETA * 100 nM E2 

E2 ER- BETA ♦ TOO nM E2/1000 nH Tarn 




18 



EP 0 792 292 B1 




19 



EP 0 792 292 B1 



pj03 }eu|d$ - 
uun]ieqaja3 - 

mH'm' u s - 

"I Ajopeno - 
IBuajpv - 
sniuAqi - 
Aaup;x - 
jaAp . 
6un-] . 

U33)d$ . 

jappeig 

•JU| ])BUJS 

U0103 
snja^n 

a^^sojjj 
s?uuApjpid3 



t 

« 

* 

1 



♦ 

A 

CO. 
cc 

U-I 




20 



EP 0 792 292 B1 




21 



EP 0 792 292 B1 




SCATCH ARDPLOT COMPARING hERa AND rERP. 

' ' I 1 1 1 I ' ' 1 I ' ' ' I ' ' ' I ' ' ' I 1 ' 




SPECIFIC BCUHD 125 l-EZ(pM) 
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F I G.11 A pLDT QF RELATtVE BIDING AFFINITY IRBA) 

DERIVED FROM IC50- VALUES. COMPARING hERa AND rERP- , 

350 




100 150 200 
RBA tICSQ) hERa 



FIG.11B 



PLOT OF RELATIVE BIHOIHG AFFINITY IRBA). 
MAGNIFIED DETAIL OF FIG. 12a 



♦ d5A0 
20H-E2 ^Clom. 
^~5a-A03p-diol 



20 30 
RBA UC50) hERa. 
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MTFYSPAVMN YSIPSNVTNL EGGPGRQTTS PNVLWPTPGH LSPLWHRQL 
SHLYAEPQKS PWCEARSLEH TLPVNRETLK KKVSGNRCAS PVTGPGSKRD 
AHFCAVCSDY ASGYHYGVWS CEGCKAFFKR SIQGHNDYIC PATNQCTIDK 
NRRKSCQACR LRKCYEVGHV KCGSRRERCG YRLVRRQRSA DEQLHCAGKA 
KRSGGHAPRV RELLLDALSP EQLVLTLLEA EPPHVLISRP SAPFTEASMM 
MSLTKLADKE LVHMISWAKK IPGFVELSLF DQVRLLESCW MEVLMMGLMW 
RSIDHPGKLI FAPDLVLDRD EGXCVEGILE IFDMLLATTS RFRELKLQHK 
EYLCVKAMIL LNSSMYPLVT ATQDADSSRK LAHLLNAVTD ALVWVIAKSG 
ISSQQQSMKL ANLLMLLSKV RHASNKGMEH LLNMKCKNW PVYDLLLEHL 
NAHVLRGCKS SITGSZCSPA EDSKSKEGSQ NLQSQ* 

FIG. 13A 



MAFYSPAVMNYSVPSSTGOT^GGPVRQTASPNVLWPTSGH 40 
LSPLATHCQSSLLYAEPQKS PWCE3JISLEHTLFVNRETLK 80 
RKLGGSGCASPVTSPSTKRDAHFCAVCSDYASGYHYGVl'JS 120 
CEGCKAFFKRSIQGHLTOYICPATNQCTIDKNRRKNCQACR 160 
Tj^C^EVGMVKCGSRRERCGYRIVRRQF^ASEQVHCIiNKA 200 
KRT SGHTPRVKELLI^SLSPEQLVLTLLEAEPPNVLVSRP 240 
SMPFTEA£MMMSLTKIJU3KELVHMIGfWAK^ 280 
DqVKLLESCWMEVLMVGI^IWRS^ 320 
EGKCVEGILEIFDMLIATTARFFJ^ 360 
I^SStIYHIATASQEAESSRKLTHLI21AVTDALVWVISKSR 400 
ISSQQQSVRLANIiMIXSHVRHISE^GMEmJjSMKC^a^ 440 
pVYDIJ^EMLjqAHTLRGYKSSISGSGCCSTEDSKSKEGSQ 480 
NLQSQ . 486 

FIG. UA 
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1 CTATGACATT CTACAGTCCT GCTGTGATGA ATTACAGCAT TCCCAGCAAT 

51 GTCACTAACT TGGAAGGTGG GCCTGGTCGG CAGACCACAA GGCCAAATGT 

!0" GTTGTGGCCA ACACCTGGGC ACCTTTCTCC TTTAGTGGTC CATCGCCAGT 

15* TATCACATCT GTATGCGGAA CCTCAAAAGA GTCCCTGGTG TGAAGCAAQA 

201 TCGCTAGAAC ACAC CTTAC C TGTAAACAGA GAGACACTGA AAAGGAAGGT 

2°- ?aSSSgaac cgttgcgcca gccctgttac tggtccaggt tcaaagaggg. 
\n' RTGCTCACTT ctgcgctgtc tgcagcgatt acgcatcggg atatcactat 

^- g^a^CTGGT CGTGTGAAGG ATGTAAGGCC TTTTTTAAAA GAAGCATTCA 

\l~ SSaSSat gat?atattt gtccagctac aaatcagtgt acaatcgata 

aSacCGGCG CAAGAGCTGC CAGGCCTGCC GACrrCGGAA GTCraCGAA 

tn r Stgggaatgg tgaagtgtgg ctcccggaga GAGAGATGTG ggtaccgcct 
|c- Sgagaagtg ccgacgagca gctgcactgt gccggcaagg 

to" ?SaSgaag tggcggccac gcgccccgag tgcgggagct gctgctggac 

rrrCTGAGCC CCGAGCAGCT AGTGCTCACC CTCCTGGAGG CTGAGCCGCC 

ill raTCTGcrc atSgccgcc ccagtgcgcc cttcaccgag gcctccatga 
iVi 5Stotccct gaccaagttg gccgacaagg agttggtaca catgatcagc 
lot ?SgSSaS aga-ttcccgg ctttgtggag ctcagcctgt tcgaccaagt 

al' GrGGCTCTTG GAGAGCTGTT GGATGGAGGT GTTAATGATG GGGCTGATGT 

11-. SgctSS tgaccacccc ggcaagctca tctttgctcc agatcttgtt 

|S- SgSS^G ATGAGGGGAA ATGCGTAGAA GGAMTCTGG AAATCTrrGA 

idoi Stgc-tcctc gcaactactt caaggtttcg agagttaaaa ctccaacaca 
ioSt aagaaStct ctgtgtcaag gccatgatcc tgctcaattc cagtatgtac 

-?nt ^-CTGGTCA CAGCGACCCA GGATGCTGAC AGCAGCCGGA AGCTGGCTCA 
11S£ cSSSS SSSSaCCG ATGCTTTGGT TTGGGTGArr GCCAAGAGCG 

120- gStctcctc ccagcagcaa tccatgcgcc tggctaacct cctgatgctc 
r^rccckcG tcaggcatgc gagtaacaag ggcatggaac atctgctcaa 

--r- r^TGAAGTGC AAAAATGTGG TCCCAGTGTA TGACCTGCTG CTGGAGATGC 
SrS^CCCA CGTGC^CG^ GGGTGCAAGT CCTCCATCAC GGGGTCCGAG 
i«I SSJSSS SSSgacag TAAAAGCAAA GAGGGCTCCC AGAACCTACA 
1451 GTCTCAGTGA 



FIG. 13B 
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